September 20, 2017

Calculus Warm Up #3-3

1. Use the limit definition of the
derivative to find f'(x).

f(X) = s

2. Use the alternate limit form of the derivative
to find the slope of f(x) when x = 2

f(x) = V2x - 3

HW Questions: P. 111
In Exercises 16, find the average rate of change of the
given function over the indicated interval. Compare this
average rate of change to the instantaneous rates of
change at the endpoints of the interval.

F_llllc(ion Interval
Lfy=2t+7 1, 2]

5, f(f) = 12 =3 2, 2.1]
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7. The height s at time ¢ of a silver dollar dropped from

the World Trade Center is given by s(z) = —161 +

1350, where s is measured in feet and ¢ is measured in

seconds [s'(r) = —321].

(a) Find the average ve}ocity on the interval [1, 2].

(b) Find the instantaneous velocity when ¢ = 1 and
t=2.

(&) How long will it take the dollar to hit the(ground—> O

(d) Find the velocity of the dollar when it hits the
ground.

In Exercises 9—14, use the following position and veloc-
ity functions for free-falling objects.

S(I) = —16£2 + Vot + 5
s'(1) = =32t + vy
9. A projectile is shot upward from the surface of the carth

with an initial velocity of 384 feet per second. What
is its velocity after 5 seconds? After 10 seconds? S, =00

Vo =O
11. A pebble is(@ropped)irom & height of(600 fee) Find

the pebble’s<yelocih w?eS n it hxts thc ground t\l 22d Kme w) NP
To estimate the helght ofa bunldmg, a stone is dropped e 3\’00««4

from the top of the building into a pool of wafer at

O=- (3
ground level. How high is the building if the splash is “’t + oo
seen 6.8 seconds after the stone is dropped? 1= QTZO
£=08 %o SO)=0 i

) \/D:O ’ -/-D\I(t\
O:—-—l@(@.%}-kO‘t.{-So Y\Msw\

v
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In Exercises 15 and 16, the graphs of position functions
are given. They represent the distance in miles that a
person drives during a 10-minute trip to work. Make
sketches of the corresponding velocity functions.

15.

Distance

©,0)

¢ 2 4 6 8 0

['lme (in minutes)

In Exercises 17 and 18, the graphs of velocity functions
are given. They represent the velocity in miles per hour
during a 10-minute drive to work. Make sketches of the
corresponding position functions.

17.

Velocity (in mph

Time (in minutes)
CHe
6D 3
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In Exercises 19—24, find the indicated derivative.

Given Find
19. f'(x) = ')
21, f'(x) =2 - % f'x)
23, ) =2 + 1 FO)

25. The annual inventory cost for a certain manufacturer is
given by

1,008,000 &
Q

where Q is the order size when the inventory is replen-
ished. Find the change in annual cost when Q is
increased from 350 to 351 and compare this with the
rate of change ~
dac 1,008,000
dQ Q?

when Q = 350.

C= 6.30

+ 6.3

C(350) — ¢ (35))
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27. When a guitar string is plucked, it vibrates with a fre-
quency of

VZ
F=200VF — F(@)= 200(TY*

where F is measured in vibrations per second and the

tension T is measured in pounds. Find thw F ( TB

of the frequency when (a) T = 4 dnd (b)T =09.

()= 1 (200 T
2

\T’(ﬂ:\oo - T
T "0

29 Newton’s Law of Cooling states that the rate of change

| of the temperature of an object iso the

difference between the object’s temperature\7” and the
temperature T, of the surrounding medium.\Write an
equation for this law.

pr=e(T-T) 2l
Ve,(,o\-hms\,wds...’
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3.4 More Differentiation Rules

-Product rule for derivatives

-Quotient rule for derivatives

Product Rule: The product of 2 differentiable
functions is itself differentiable.

d

dx

[f(x)g(x)]=F(x)g (x)+g(x)f(x)

Proof: pg 122

* Notice, the functions take turns!

Example: f(x) = (3x - 2x2)(5 + 4x)

160 = (3x-2)(4) + (5435 - tx)

durwwahve Awrvahive
No w .
eXp T69)= 122 -8x*+ 15 20y + 12 % - lbx"

k SIV"‘-P l\% K% /(X\) = _ZL{XL_\- (-\7( +\5
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Check using previous method: gaxpand %%)M i
fx) = (3x - 2x2)(5 + 4x) TR e
F0)= 15% + 12967 [0%" - B
f69= -8y + 2% ¥ 15x
['R= 24"+ 4x 15 L

You try:
y=(1+x")(x-1)
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YOU try: Ju'uk\—'\vt &F .
of 254 () Wahre =
y=(1+x'1)(x-1 F /”l” t

\a/f (o YOS + (-0 + (D)

ol o+ G-y o Leo=x"

W= - wat S =

o oxtax =X ‘x|

P S NS 1
* x

Make sure you are not just
multiplying by a constant!

Example: y = 5e(2mx3)
% =1oew x° \
4= 30em X =

What about di[Q(x)g(x) W) 7
04
* Just Joke furnss

= Q'(y)aa(ab h(x) + ﬁ(x)%Zx)h(xH 1C(><)0<7<)V(><)
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Quotient Rule:

The quotient f/g of two differentiable
functions fand g is itself differentiable at all
values of x for which g(x) # 0. Moreover, the
derivative of f/g is given by the denominator
times the derivative of the numerator minus
the numerator times the derivative of the
denominator divided by the square of the

denominator.
i{f(x)}: g ()" (x)= f(x)g'(x) roof: pg 124
dx| g(x) [¢(0)T

Lo dee-high minus high dee-lo
over the square of what's below.

dee-high = derivative of the top!

dee-lo = derivative of the bottom.

f0) =+t

Lo dee-high minus high dee-lo
GAeN(8)  — (Bx-2)2%)

(x5 )
over the square of what's below.
=
Now s‘mf\"%: F69= 5¢4 s 1py -4y,
(x*y O
= - 5% -4yx+ S

(¥ + )




September 20, 2017

You try:

P
N

X+5

Lo dee-high minus high dee-lo

over the square of what's below.

2
_ X“+ 3x
You try: .
1 ‘g):(w%(o—(-l?%'z)—(s—oc‘)(l)
3'; (x+5)?
1 = \ |J
= (x5 Ly =5 + —
X+5 } (a—(xdrs)'l{ (7(:) 7
:.é;Z_ — X+5  Bx*, _25{]
[ %_(XJ«ST[ S
W= - x4 2x+5
et (e S)
_ X%+ 3x - X L x
%« Not o (622—;— ‘L’\,Z
ery of SRRV y
yartao\e cx?rcssim\s\ 1= N
([
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What about:

2
1. y=-3(3x7;(2x )

Fivst disklowc e -2

Ohorces  afder dnate
f%:f“r Yne Lraction omd

oL P Iwts rowlo

oY f?M,C,LGb‘-«O’hV\J' v wle_

~ 9
s 4= 22
ord USe Power ?A«li

9
2. y=5—X2/ﬁ

HW: p. 127 # 1-17 eoo, 23,
25 - 37 eoo, 39, 45

Quiz Friday: 3.1-3.3

Limit definition of the derivative
Find derivatives with the power rule
Find the equation of a tangent line




